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In East Asia, the public used to be denoted by an idiom whose literal English translation
means ‘a hundred surnames’. This expression is very accurate in Korea, where more than
99% of the entire population are covered by the most common hundred surnames (among
three hundreds in total). Even though there are about 4,000 surnames in China, the most
common hundred among them still comprise 85% of the Chinese population. In the United
States, on the other hand, this expression loses the meaning, because a hundred surnames
can represent only one fifth of the population at most. All these indicate that the surname
distributions are exceedingly heterogeneous and the degree of heterogeneity also varies to a
great extent across countries. Such differences may well be traced back to anthropological
explanations, but one should note at the same time that the dynamics of surnames lends
itself to an elegant mathematical formulation known as the branching process, which has
been a useful stochastic model in physics and biology. Unfortunately, few have been able
to overcome the barriers between the disciplines, which someone might attribute to a split
between the two cultures [1]. Now, Rossi’s [2] review fills the gap and provides a helpful
guide to explore this important subject.
After providing valuable literature review on the history of the development of surname
studies, the author comes to the question: What determines the different degrees of het-
erogeneity in surname statistics? Rossi [2] devotes the last few sections to this issue and
presents a renormalization-group (RG) approach in section 10. The RG formalism was de-
veloped in the seventies to deal with diverging characteristic scales at a continuous phase
transition. From the RG viewpoint, if a system with coupling strength K is rescaled by a
factor of b, the free energy per site transforms as F (K) = b−1F [K ′(K)] + g(K), where K ′ is
a renormalized coupling at the new scale and g(K) represents non-singular coarse-grained
contribution from smaller scales. Comparing this to the recurrence relations for nt(z) and
ηt(z) in section 10, one should however note that the extra terms θ(z) and αN(0)z do not
result from coarse-graining but represent independent mechanisms to introduce new sur-
names. How such input depends on the size of the population is actually a relevant field
operator that determines the degree of heterogeneity in surname statistics.
Even the origin of heterogeneity still remains as an intriguing question, especially when
considered as a manifestation of Zipf’s law [3, 4]. A surname distribution arises from stochas-
ticity subject to rules of the branching process, so one may think of it as the most random
outcome under certain constraints. Note that the focus is not on a specific dynamics but
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rather on constraints out of it, and it offers a possibility that many details of different pro-
cesses may turn out to be irrelevant after all. Such a viewpoint explains the ubiquity of
Zipf’s law and puts the problem of surname distributions into a more general context.
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